Essential hypertension is a major risk factor for cardiovascular disease in humans, and originates from both genetic and environmental factors. Data from animal and more recently human studies have indicated the presence of a gene influencing blood pressure on human chromosome 17. This study tested for linkage of
Introduction
Essential hypertension is a major risk factor for cardiovascular disease in humans, and originates from both genetic and environmental factors. Genetic factors contribute towards approximately 30% of the variation in blood pressure, and it has been estimated that there are a minimum of three to five major genes involved. Environmental factors that influence blood pressure include a high salt diet and obesity. 1, 2 Data from stroke-prone spontaneously hypertensive rats have indicated the presence of two blood pressure loci on rat chromosome 10, a region which is syntenic to human chromosome 17q23. [3] [4] [5] One locus was shown to be linked to raised blood pressure in response to a high salt diet. 5 Polymorphic markers spanning a 110 cM region extending across the syntenic region of chromosome 17q23 have been analysed in 357 hypertensive white European families. Highly significant support for linkage with essential hypertension was found at two closely linked markers 18 cM proximal to angiotensin-converting enzyme (ACE). 6 The physiology of hypertension in people of African origin appears to differ from that of white Europeans. 7 African hypertensives tend to have lower plasma renin concentrations, increased blood pressure response to sodium loading and respond well to treatment with thiazide diuretics. As one of the loci on chromosome 17 is linked to raised blood pressure on a high salt diet, it is possible that blood pressure in African hypertensives is also influenced by loci on chromosome 17q. This study tested for linkage of markers located on chromosome 17q to essential hypertension in African Caribbean hypertensive families from St Vincent and the Grenadines.
Cohort ascertainment
Our laboratory had previously recruited three African Caribbean cohorts for analysis of the genetic basis of essential hypertension. 8 African origin was defined by parental and grandparental ethnicity. Sixty-three families containing at least one affected sibling pair were available for genetic linkage studies. The selection criteria for inclusion in the study were: diastolic blood pressure of 95 mm Hg or greater on more than one occasion or treatment with antihypertensive therapy; onset of hypertension prior to 60 years of age; and a positive family history of hypertension.
Two cohorts were available for the purpose of calculating allele frequencies of genetic markers in the African Caribbean population. The first consisted of 100 normotensive individuals with no personal or family history of hypertension. Blood pressure measurements had to be 140/85 mm Hg or less on more than one occasion. The second cohort comprised 57 individuals, who had been randomly selected from the primary health care clinics.
Experimental methods
Three microsatellite markers (D17S934, D17S951 and D17S806) from chromosome 17q, the region linked to hypertension in white Europeans, were selected for analysis (Figure 1 for Genome Research Internet site (http://carbon. wi.mit.edu:8000/cgi-bin/contig/stsFinfo/). One primer from each marker set was fluorescently labelled. All markers were subsequently amplified by the polymerase chain reaction. The conditions for amplification were adapted from protocols available at the Whitehead Institute (details available on request). Marker alleles were separated on 4.75% denaturing acrylamide gels and run for 2.5 h at 3000 volts on an Applied Biosystems 377 (Perkin-Elmer, Warrington, UK). Every sample was run with Tamra 350 as the size standard and every gel with control samples of known size to check for gel to gel variation. Allelic sizes were assigned following analysis with Genescan 2.1. and Genotyper 2.0. (Perkin-Elmer). All gels were checked by two independent observers for accurate allele calling.
Statistical methods
The median and inter-quartile ranges for the demographic data were calculated using SPSS (SPSS Inc, Chicago, USA). Three analyses: maximum likelihood mapping, information content mapping and exclusion mapping were performed on the chromosome 17q data set using the identity by descent (IBD) probabilities with the MAPMAKER/SIBS program. 
Results
The demographic characteristics of the hypertensive families are shown in Table 1 . All three markers (D17S934, D17S951 and D17S806) were successfully genotyped in 58 of the 63 pedigrees studied. No evidence of linkage to essential hypertension was observed at the three marker loci tested. The LOD scores were 0 at all the positions tested and the likelihood sharing proportions were as expected under the hypothesis that there was no linkage. The LOD scores and likelihood sharing proportions were identical using both normotensive and random population allele frequencies. The information content values range between 0.8 and 0.92 using both control allele frequencies.
Discussion
In the African Caribbean families no support for linkage was found between or up to one centimorgan beyond the markers studied on chromosome 17q. This suggests that in this population loci close to the markers tested do not play a major role in the aetiology of essential hypertension. However, our study has limited power, and using exclusion mapping it was possible to demonstrate that the study could exclude a gene with a lambda sib value of 1.8. Lambda sib is a measurement of the contribution of the disease susceptibility locus to the risk of recurrence in siblings compared to the prevalence of the disorder in the population. 10 As essential hypertension is a complex trait, there are many genes which have might have a lambda sib value below 1.8 and which influence blood pressure. These would not have been detected in this study.
Only three markers were analysed in this study. These were selected because they were those most significantly linked to essential hypertension in the report by Julier and colleagues. 6 To improve the power of the study further markers should be genotyped in a larger cohort of families, as it is possible that loci linked to essential hypertension map away from the region studied. It was not possible to characterise the patients in this study for blood pressure responses to salt loading, therefore, additional studies in a salt sensitive African Caribbean population would be beneficial. In conclusion, the results from this study indicate that further investigations in different ethnic populations will be required to determine the presence or absence of blood pressure loci at chromosome 17q23.
